neglected Fresnel reflections. ro corresponds to the initial growth of the filter produced by Fresnel reflections over the short time to' This is equivalent to a transient regime which is left out of our model, our time origin is taken at t = to ' Figure 2 shows good agreement between the experiment and the calculated value of R (t). Note that the fitting procedure is not a simple fit of an arbitrary function to experimental data; it is governed by the physical nature of the problem, as a direct result of the coupled-mode theory. The values obtained for a and ro are, respectively. 0.42 m -I S-I and 6 X 10-14 m -I. As a by-product of this numerical evaluation, the distribution of r along the axis of the fiber and its evolution with time are obtained as shown in Fig. 3 , from which the mean value of the final relative index variation is estimated to be (L1n)/n = 10-7 • Finally, given a power density P = 1 MW /cm 2 , and defining a photosensitivity factor
neglected Fresnel reflections. ro corresponds to the initial growth of the filter produced by Fresnel reflections over the short time to ' This is equivalent to a transient regime which is left out of our model, our time origin is taken at t = to ' Figure 2 shows good agreement between the experiment and the calculated value of R (t) . Note that the fitting procedure is not a simple fit of an arbitrary function to experimental data; it is governed by the physical nature of the problem, as a direct result of the coupled-mode theory. The values obtained for a and ro are, respectively. 0.42 m -I S-I and 6 X 10-14 m -I. As a by-product of this numerical evaluation, the distribution of r along the axis of the fiber and its evolution with time are obtained as shown in Fig. 3 , from which the mean value of the final relative index variation is estimated to be (L1n)/n = 10-7 • Finally, given a power density P = 1 MW /cm 2 , and defining a photosensitivity factor
we obtain f3 = 10-7 (MJ/cm2)-1 for this particular experiment.
In conclusion, the coupled-mode theory applied to this problem leads to a satisfactory model for the growth of a filter in a single-mode fiber. This theory introduces a 90° phase shift between the periodical structure and the standing-wave pattern, and it suggests that the fundamental mechanism is associated with an energy gradient rather than the energy itself. This result may give further clues as to the precise nature of the phenomenon.
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4D. C. Flanders, H. Kogelnik, R. V. Sc;hmidt, and C. V. Shank, App!. Phys. Lett. 24,194 (1974) . 'H. Kogelnik, Bell Syst. Tech. J. 48, 2909 (1969 The recent discovery of broadband emission from several triatomic rare-gas halogen exciplex molecules 1-5 and laser action from electron-beam-pumped Xe 2 Cl (Ref. 6) has led to a new class of tunable excimer lasers. Like their diatomic counterparts, triatomic excimer lasers are of considerable interest in numerous applications because of their potentially high efficiency, ready scalability to larger energies, and broad wavelength tunability in the UV and visible region of the spectrum. In this letter we report the first experimental observation of stimulated emission in Kr2F cente,red at 430 nm from electron-beam-excited Ar/Kr/NF3 mixtures. Kinetics and spectroscopy properties, in particular absorption and gain observations, of excited high-pressure Ar/Kr/F2 and Ne/Kr/Fz mixtures have been previously reported in the literature. 7, 8 The experimental arrangement shown in Fig. 1 . is similar to that used for the Xe 2 Cl excimer laser. 6 ,9 Excitation is produced by short, intense electron beam pulses (1 MeV, 15 kA, and 10 ns) from a Physics International Pulserad 110 accelerator. The pump pulses are transversely injected through a 50-flm titanium foil over a 10-cm 2 active area into a stainless-steel reaction chamber filled with rare-gas-halogen mixtures. An intracell high-Q laser cavity was used to minimize resonator losses, which are important for a lowgain laser medium such as Kr2F. The optical cavity was formed by two dielectric-coated mirrors: a spherical end mirror (r = 5 m, R>99.8%), and a flat output coupler (typically T = 4% from 410 to 440 nm) spaced 10 cm apart. Since the laser intensity depended critically on the mirror adjustment, provision was made for convenient and precise resonator alignment from outside the reaction cell. The spontaneous and stimulated emissions were characterized by a PAR OMA 1 optical multichannel analyzer and by a fast ITT F4000 S5 photodiode and Tektronix 7912 transient digitizer or 7834 storage oscilloscope. Typical time-integrated OMA fluorescence and laser spectra for the 420-nm band are shown in Fig. 2 for a gas mixture of 16-Torr NF 3 , 4OO-Torr Kr, and 8-atm Ar. The 3uorescence, centered at 420 nm, has a spectral bandwidth of 145 nm (FWHM), which is typical of bound-free transitions between a strongly bound ionic upper state and a repulsive covalent lower state 2 ,10 ofRG 2 X molecules (RG is a rare gas, X a halogen). Some weak, though distinct, absorption features are apparent in the fluorescence spectrum. The Kr 2F laser spectrum exhibits characteristic spectral narrowing (to 25 nm FWHM), and red shifting with a peak centered at 430 nm. Enhanced intracavity atomic and molecular absorptions are clearly discernable, particularly in the highresolution laser spectrum shown in Fig. 3 . As in the Xe 2 CI case,6 the absorptions may be attributed to transient species involving the buffer gas and the active constituents (Kr, NF3)' A previously reported 8 strong absorption peak at 358 nm was not apparent since it is outside the laser bandwidth. However, the strong absorption at 441 nm corresponds to the absorption at 441.6 nm reported in Ref. periments will establish whether different gas mixtures or lower temperatures will affect these visible absorption effects 5 ,8 and enhance Kr2F stimulated emission. The spectrally resolved temporal behavior of the laser emission is shown in Fig. 4 . Also shown is a reference electron beam pulse, as monitored by a Faraday probe. The electron beam peak current density was 110 A/cm 2 at the optical axis some 1,5 cm from the anode foil. The pulse width of the spontaneous emission was typically 110 nsec. The pulse width for stimulated emission was as short as -30 nsec, with the pulse duration being strongly dependent upon the cavity Q. The fluorescence and laser signals peaked 20 and 40 nsec, respectively, after the peak of the electron beam pulse of 10-nsec duration. The delayed appearance of the laser output is consistent with that observed for Xe 2 CI,6,II caused by the initial strong transient absorptions induced by the electron beam pUlse. Both transient absorption effects and the interaction of the cavity radiation field with the excited species could modify the kinetic channels, leading to the formation of Kr 2 F*. Some evidence of this modification is suggested by the quenching of the main KrF(B_X) line at 248 nm when the laser cavity is aligned. The output power of the Kr2F laser, as estimated from the sensitivity of the photodiode, was -5 k W at 8 atm of argon buffer gas. The measured beam divergence was 3 mrad.
The stimulated-emission cross section can be estimated based on the fluorescence spectrum and decay time. The excimer-gain cross section is given by 10,11 where ris the spontaneous decay time and..dA. is the FWHM of the fluorescence spectrum. (C-A) or N2(C-B) . For N* = 10 16 cm-3 , gcalc :::: 0.02 em -1 which is in agreement with g'hresh obtained by establishing the laser threshold reflectivity of the cavity output coupler ( ~ 96%).
In summary, a new triatomic exciplex laser has been operated in the deep blue band of Kr 2 F, which extends the tuning range of excimer lasers from the green to the blue-UV spectral region. The laser output has a bandwidth of 25 nm centered at 430 nm, and a peak power of several kW was observed. The stimulated emission cross section was estimated to be about 2.5 X 10-18 cm 2 in the afterglow of electron-beam-excited mixtures of Ar/Kr/Nf3' The wavelength tunability of this triatomic excimer laser was established by an observed peak-wavelength shift of 10 nm for two sets of cavity reflectors, one centered at 425 nm and the other at 400 nm. To obtain broadband continuous tunability over a poten tial tuning range of 100 nm, as estimated from the fl uorescence spectrum, it will be necessary to employ a low-loss wavelength-selective cavity. This can be accomplished, for example, by placing the cavity end mirror by a dispersive Littrow prism reflec~or.
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